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ABSTRACT
The temperature response characteristics of a Development Flight
Instrumentation (DFI) gas temperature probe were obtained in the Ames
Research Center 3-5 ft. Hypersonic Wind Tunnel. Tests were conducted
at Mach 7-3; total pressures of 200 psi and 100 psi, total temperatures
of 1500°R and 3000°R, and various probe attitudes.
Mr. W. K. Lockman, Ames Research Center, is acknowledged for his
technical assistance applicable to data and applicable to the prepar-
ation of this report.
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IHTRODUCTIOH
The purpose of test IH100 was to obtain the temperature response
characteristics of an existing Development Flight Instrumentation (DPI)
gas temperature probe. This test was performed in the Ames Research
Center 3.5 ft. Hypersonic Wind Tunnel at Mach 7-3.
NOMENCLATURE
SYMBOL











Position of strut insertion system (90.0 in. =
Tunnel £)




Total pressure backup (psia)
Tunnel temperature degrees Rankine




Probe/total temperature ratio IPROB 2\ TTB
 t
COHFIGUEATIOHS IHVE3HGATED
The model used in test IH100 was a vedge designed to hold the gas
temperature probe. This wedge was constructed of aluminum with integral
water cooling passages. The probe was mounted on an aluminum carrier to
which a .75-in. HRS1 tile was bonded. The sides of the tile were
protected with Thermos!1. The probe protruded through the tile.
INSTRUMENTATION . ' '
The probe was instrumented with two Tungsten - 5$ Rhenium/Tungsten
Rhenium thermocouples. One thermocouple was located inside the
central shield, the other was located between the third and the central
shields.
The thermocouples were referenced to a measured temperature in the
tunnel injection mechanism strut. This temperature was measured with a
Chromel/Alumel thermocouple referenced to 150°F.
I
I'
The data were amplified, digitized and recorded on the 3.5 ft.
Hypersonic Wind Tunnel Beckman data acquisition system.
TEST FACILITY DESCRIPTION
The NASA-Ames 3.5-Foot Hypersonic Wind Tunnel is a closed-circuit
blowdown-type tunnel capable of operating at nominal Mach numbers of 5,
7, and 10 at pressures to l800 psia and temperatures to 3^ 00°R for run
times to four minutes. The major components of the facility include a
gas storage system where the test gas is stored at 3000 psi, a storage
heater filled with aluminum-oxide pebbles capable of heating the test
gas to 3^ 00°R, axisymmetric contoured nozzles with exit diameters of k2
inches for generating the desired Mach number, and a 900,000 ft3 vacuum
storage system which operates to pressures of 0.3 psia. The test section
itself is an open-jet type enclosed within a chamber approximately 12
feet in diameter and ho feet in length, arranged transversely to the
flow direction.
A model support system is provided which can pitch models through an
angle-of-attack range of -20 to +18 degrees, in a vertical plane, about
a fixed point of rotation on the tunnel centerline. This rotation point
is adjustable from 1 to 5 feet from the nozzle exit plane. The model
normally is out of the test stream (strut centerline 37 inches from tunnel
centerline) until the tunnel test conditions are established after which
it is inserted. Insertion time is adjustable to as little as 1/2 second
and models may be inserted at any strut angle.
A high-speed, analog-to-digital data acquisition system is used to
record test data on magnetic tape. The present system is equipped to
measure and record the outputs from 80 transducers in addition to 20
channels of tunnel parameters.
TEST PROCEDURE
The model was mounted inverted on the ABC 3«5 Hypersonic Wind Tunnel
sector.
The model leading edge was water cooled using the existing water•*•
cooling lines on the model. Installation of water lines to the model
was performed by ARC personnel.
The model was injected into the tunnel after flow was established.
The model remained in the tunnel flow core for a minimum of 60 seconds.
After each run, the model was allowed to cool to near ambient
before inspection and/or changes were made.
Shadowgraphs were taken during most runs, and are on file at the
Wind Tunnel Operations Group at Rockwell International Space Division.
DATA REDUCTION
The tunnel conditions were calculated using standard ARC programs.
The thermocouple outputs were converted to engineering units using




Data are presented as listings of the time - temperature and time -
temperature ratio histories for both thermocouples.
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a wedge was defined as shown in Figure 2.
if/ probe was defined as the angle between the wedge longitudinal
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